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(57) Abstract 

The invention relates to the use of derivatives of l-{4-[4-aryl(or heteroaryl)-l-piperazinyl]-butyl}-tH- aZ ole, as well as physiologically 
acceptable salts thereof, for the fabrication of medicaments mtented to the treatment of obsessive compulsive troubles, sleep apnoea, sexual 
dysfunctions, emesa and transport sickness. 

(57) Abrege" 

LWntbn concerne Putilisation des d6riv6 s de l-{4-[4-aryl(ou h^roaryl)-l-pipeTazinyl]- butyl >-lH-azole, aimi que de leurs seb 
physiologiquement acceptables, pour la fabrication de medicaments destines au traitemem des troubles obsessifs compulses, de 1 apn6e du 
sommeil, des dysfonctions sexuelles, de l'6me$e et du mal des transports. 



PATENT 



USE OF l-{4- [4-ARYL (OR HETEROARYL) - 
1-PIPERAZINYL] BUTYL} -1H-AZOLE DERIVATIVES 
FOR THE PREPARATION OF A MEDICAMENT FOR USE IN THE 
TREATMENT OF COMPULSIVE OBSESSIVE 
DISORDERS , SLEEP APNOEA SYNDROME, 
SEXUAL DYSFUNCTIONS, EMESIS AND TRAVEL 
SICKNESS IN MAMMALS, INCLUDING MAN, 

LABORATORIOS DEL DR. BSTKVB, S.A. 

ABSTRACT 

The invention relates to the use of l-{4-[4-aryl 
(or heteroaryl) - 1 -piperazinyl ] butyl }- 1H - azole 
derivatives, as well as to their physiologically 
acceptable salts, for the manufacture of medicaments for 
use in the treatment of compulsive obsessive disorders, 
sleep apnoea syndrome, sexual dysfunctions, emesis and 
travel sickness. 



The present invention relates to the use of l-{4- 
[4-aryl (or heteroaryl) -1-piperazinyl] butyl}-lH-azole 
derivatives, as well as to their physiologically accept- 
able salts, for the manufacture of medicaments for use in 
the treatment of compulsive obsessive disorders, sleep 
apnoea syndrome, gexual dysfunctions, emesis and travel 
sickness . 

The compounds to which the present invention 
relates have been described in European Patents 
EP-Q, 382,637 and EP -0 , 497 , 659 , as well as in European 
Patent EP-0, 502,786 which relates to a process for the 
preparation of aryl (or heteroaryl) -piperazinyl -butyl - 
azole derivatives. In Patents EP-0, 382, 637 and 
EP- 0,497, 659, we have claimed the use of these compounds 
for the treatment of certain diseases of the central 
nervous system. We have now discovered that aryl (or 
heteroaryl) -piperazinyl-butyl-azole derivatives show 
. antiobsesaive activity, activity towards preventing sleep 
apnoea syndrome, activity which facilitates sexual 
behaviour, and antiemetic and antinausea activity and 
they are consequently useful in therapy for the 
prevention and treatment of compulsive obsessive 
disorders, sleep apnoea syndrome, sexual dysfunctions and 
nausea and vomiting induced, in particular, by cytotoxic 
radiotherapy and/or chemotherapy or movement. In 
particular, the compounds are for use in the preventive 
or curative treatment in man and animals of depression 
compulsive obsessive disorders, sleep apnoea syndrome, 
sexual dysfunctions, emesis and travel sickness. 

The compounds recommended within the context of 
the present invention correspond to the general formula 
I 



Ar — N N — (CH 2 )4— N 
(1) 



zr 22 



in which 



-2- 

Ar represents a nitrogenous or non-nitrogenous aromatic radical chosen from 
variously substituted aryls, variously substituted 2-pyrimidine, and 3-(1,2- 
benzisothiazole), 

Z1 represents a nitrogen atom or a substituted or unsubstituted carbon atom 
5 which may be represented by: C-R 1t 

Z2 represents a nitrogen atom or a substituted or unsubstituted carbon atom 
which may be represented by: C-R 2 , 

Z4 represents a nitrogen atom or a substituted or unsubstituted carbon atom 
which may be represented by: C-R*, 

10 and R 1t R 2) R 3 and R 4! which are identical or different and may also form part of 
another aromatic or non-aromatic ring, represent a hydrogen atom, a halogen, 
a C^Cg alkyl radical, a nir.ro radical, a hydroxyl radical, a C r C G alkoxy radical, a 
cyano radical, a hydroxy carbon y I radical, a C r C 6 alkoxycarbonyl radical, an aryl 
or substituted aryl radical, a sulphonic radical, a sulphonamido radical, an 

15 aminocarbonyl radical, which may or may not be substituted on the amino 
group, an amino or substituted amino radical, 
and their therapeutically acceptable salts. 

When Ar represents a variously substituted aryl, it is preferably a radical 



of formula 




in which R 7> R 8 and R 9 , which are identical or different, represent a hydrogen 
atom, a halogen, an alkyl radical, a perhaloalkyl radical, a hydroxyl radical, an 
alkoxy radical or a cyano radical. 

According to the invention, the term alkyl is understood to refer to lower 
25 alkyls, preferably linear or branched, optionally unsaturated C r C e alkyls, in 
particular the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl 
and hexyl radicals and their various isomers. This definition also applies for the 
alkyl residues of the alkoxy radicals. 
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According to the present invention, the term 
halogen is preferably understood to refer to fluorine, 
chlorine, bromine or iodine. 

According to the invention, the term aryl is 
understood to refer in particular to an aromatic or 
heteroaromatic radical chosen, in particular, from the 
phenyl, naphthyl, anthryl* phenanthryl, pyridyl, pyrim- 
idyl, etc. radicals, preferably phenyl, optionally 
substituted, in particular with one or more radicals 
selected from halogens, lower alkyl, nitro, hydroxyl, 
alkoxy, cyano, hydroxy carbonyl , alkoxycarbonyl, aryl or 
substituted aryl, sulphonic and sulphonamido radicals , 
aminocarbonyl radicals, which are substituted or uneub- 
stituted on the amino group, and amino or substituted 
amino radicals. 

The substituents of the amino group are, in 
particular, alkyl or aryl radicals. 

The term therapeutically acceptable salts is 
understood to refer to the usual salts of addition of 
organic or inorganic acids, such as the hydrochlorides, 
dihydrochlorides, mesylates or tosylates. 

The compounds identified in Examples 1 to 84 
below are obtained by the procedures described in Patents 
EP-0,382, 637, EP-0,497,659 and EP- 0 , 502 , 786 , and the data 
for their identification are detailed in Table I. 
EXAMPLES 

1. l-{4- [4- (2-pyrimidinyl}-l-piperazinyl]butyl}pyrrole, 

2. l-{4- [4- (2-pyrimidinyl) - 1-piperazinyl] butyl}carb- 
azole, 

3 . l-{4- E4- (2-pyrimidinyl) -1-piperazinyl] butyl}indole, 

4. 2,3-diphenyl-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] - 
butyl} indole, 

5. 4 -carboxamido-1- {4- [4- (2-pyrimidinyl) -1-piper- 
azinyl] butyl} -lH-pyrazole , 

6. - 4-carboxy-l-{4- [4- ; 2 -pyrimidinyl ) - i-piperazinyl] - 

butyl } - 1H- pyr azol e , 
7 . 3-methyl-5-trif luoromethyl -1- {4 - [4- (2-pyrimidinyl) - 

1 - p iperaz inyl ] butyl } - 1H - py ra z o 1 e , 
8. 4,5-diphenyl-l-{4- [4- (2 -pyrimidinyl) - 1-piperazinyl] - 



4 - 



20 



10. 



butyl } - 1H- imidaz ole , 

2,4, 5-triphenyl-l-{4- [4- (2 -pyrimidinyl) -1-piperaz- 
inyl] butyl } - 1H- imidazole , 

4,5-diphenyl-2-methyl-l-{4- [4- ( 2 ^pyrimidinyl ) -1- 
5 piper az inyl ] butyl } - 1H - imidazole , 

11, 4,5-dichloro-2-methyl-l-{4- [4- ( 2 -pyrimidinyl ) -1- 
piperazinyl] butyl} -1H- imidazole, 

12, 2 -ethyl -1- {4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 
butyl} -1H- imidazole, 

10 13. 2-phenyl-l-{4- [4 - (2 -pyrimidinyl) -1-piperazinyl] - 
butyl} -1H- imidazole, 

14. 4-methoxycarbonyl-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl}-lH-imidazole, 

15. 4 -phenyl- 1- {4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 
15 butyl }-lH- imidazole, 

16. l-{4- [4- (2 -pyrimidinyl) - 1 -piperaz inyl] butyl} -1H~ 
benzimidazole, 

l-{4- [4_ (2 -pyrimidinyl) - 1-piperazinyl] butyl }- 3H- 
imidazo [5 , 4-b] pyridine, 
18. l-{4- [4- (2 -pyrimidinyl) - 1-piperazinyl] butyl} - 1H- 

imidazo 14 , 5 -b] pyridine, 
X9 . l-{4-[4- (2 -pyrimidinyl) -1-piperazinyl] butyl} -1H- 
benzotriazole, 

20* 2-chloro-l-{4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 
25 butyl} -lH-benzimidazole, 

21. l-{4- [4- (2-pyrimidinyl) - 1-piperazinyl] butyl} -1H- 

1,2,4-triazole, 
22 . 2 - {4 - [4 - ( 2 -pyrimidinyl) -1-piperazinyl] butyl } - 2H- 

benzotriazole, 

30 23. 2 -methyl- 1- {4- [4- (2 -pyrimidinyl) -1-piperazinyl] 
butyl } - lH-benz imidazole , 
24. 5,6-d±methyl-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] 

butyl } - lH-benzimidazole , 
25 . l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] butyl} -1H 
35 " pyrazole, 

26. 3, 5-dimethyl-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] 
butyl} -lH-pyrazole, 



5 - 



27. 3,5-dimethyl-4-nitro-l-{4- [4- (2 -pyr imidinyl ) -1- 
piperazinyl] butyl } - lH-pyrazole, 

28. 4-methyl-l-{4- [4- ( 2 -pyrimidinyl) - 1-piperazinyl J - 
butyl} -lH~pyrazole # 

5 29. l-{4- [4- (2-pyrimidinyl) - 1-piperazinyl] butyl }- 1H- 
imidazole, 

30. 4-bromo-3, 5-dimethyl-l-{4~ [4- (2-pyrimidinyl) -1- 

piperazinyl] butyl} -IH-pyrazole, 
31- 4-nitro-l- {4- [4- (2 -pyrimidinyl) - 1-piperazinyl] - 
10 butyl} -lH-pyrazole, 

32. 4-chloro-l-{4- [4 - {2 -pyrimidinyl) - 1 -piperazinyl] - 
butyl} -lH-pyrazole dihydrochloride, 

33 . 4-ethoxycarbonyl-l-{4- [4- (2-pyrimidinyl) -1-piper- 
az iny 1 ] butyl } - 1H - py r az ol e , 

15 34. 3 -methyl -5 -phenyl- 1- {4- [4- (2-pyrimidinyl) -1-piper- 
azinyl ] butyl} - lH-pyrazole , 

35. 4-bromo-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] - 
butyl } - 1H - pyr az o 1 e , 

36. 4-cyano-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] - 
20 butyl} -lH-pyrazole r 

37 . 4-f luoro-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] - 

butyl} -lH-pyrazole, 
38. 4-amino-l-{4- [4- (2-pyrimidinyl) - 1 - piperazinyl ] - 

butyl} - lH-pyrazole , 
25 39. 4-methylsulphonamido-l-{4- [4- (2-pyrimidinyl) -1- 

piperazinyl] butyl} -IH-pyrazole, 

40. 4-benzamido-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] - 
butyl } - lH-pyrazole , 

41. 4-acetamido-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] - 
30 bu ty 1 } - 1H - pyr a zole, 

42. 4- (2-butyl)amino-l-{4- [4 - (2 -pyrimidinyl ) -1-piper- 
azinyl ] bu ty 1 } - IK - py r a z ol e , 

43 , 3-chloro-4-fluoro-l-{4- [4- (2-pyrimidinyl) -1-piper- 
azinyl] butyl} -lH-pyrazole , 
35 44." 4- (4 -me thoxyphenyl) -l-{4~ [4- (2-pyrimidinyl) -1-piper- 
azinyl] butyl} - 1H -pyrazole , 

45. 4_ (4-chlorophenyl) -l-{4- [4- (2-pyrimidinyl) -1-piper- 
azinyl] butyl}-lH-pyrazole, 



- 6 - 



10 



15 



20 



25 



30 



35 




46. 



47, 



48. 



49. 



50. 



51. 



52 . 



53 , 



54 . 



55. 



56. 



57 . 



58. 



59. 



60 . 



51. 



62. 



63. 



64. 



4- (1-pyrrolyl) -1~{4- [4- (2-pyrimidinyl) -1-piper- 
azinyl] butyl } - lH-pyrazole , 

4-phenyl-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 
butyl } - IH-pyrazole , 

3, 5-diphenyl-l-{4- [4- {2 -pyrimidinyl) -1-piperazinyll - 
butyl} -lH-pyrazole, 

4-phenylsulphamoyl-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl} - lH-pyrazole , 

4- (4-methylbenzene) sulphamoyl- 1- {4- [4- (2 -pyrimid- 
inyl) -1-piperazinyl] butyl }-lH-pyrazole, 
4-butylsulphamoyl-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl} - lH-pyrazole , 

4-propylsulphamoyl-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl} -IH-pyrazole, 

4-ethyleulphamoyl-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
az iny 1 ] butyl } - lH-pyr azol & , 

3 , 5 -dimethyl-4 - (N , N -dime thy Isulphonami do ) -1- 
{4- 14- (2 -pyrimidinyl) -1-piperazinyl] butyl} - 1H- 
pyrazole, 

4-N-methylsulphamoyl-l- {4- [4- (2 -pyrimidinyl) -1- 
piperazinyl 3 butyl } - lH-pyrazole , 

4-sulphonic-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 
butyl} -lH-pyrazole, 

1_{4_ [4- (2-pyrimidinyl) - 1 -piperaz inyl] butyl } - 
1 - imidazole, 

2-methyl-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] - 
butyl} -1H- imidazole, 

4,5-dichloro-l-{4- {4- (2-pyrimidinyl) -1-piperazinyl) - 
butyl } -1H- imidazole , 

4-chloro-l-{4- [4- (4 -methoxyphenyl) -1-piperazinyl] - 
butyl }-lH-pyrazole, 

4, 5-dichloro-2-methyl-l-{4- [4- ( 4 -methoxyphenyl) 
1-piperazinyl] butyl} - 1H- imidazole , 

4-chloro-l-{4- [4- ( 2 -methoxyphenyl) -1-piperazinyl] 
- butyl }-lH-pyrazole, 

4,5-dichloro-2-methyl-l-{4- [4- (2 -methoxyphenyl ) 
1-piperazinyl] butyl} -1H- imidazole, 

4-chloro-l-{4- [4- (3 -methoxyphenyl) -1-piperazinyl] 
butyl} -lH-pyrazole, 
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15 



35 




72. 



73, 



74, 



65. l-{4- [4- (4-methoxyphenyl) - 1-piperazinyl] butyl}pyr- 
role, 

66. l-{4- [4- (2-methoxyphenyl) - 1 -piperazinyl] butyl}pyr- 
role/ 

5 67. l-{4- [4- (phenyl) -1-piperazinyl] butyl}pyrrole , 

68 . 4~chloro-l-{4- [4- (phenyl) -1-piperazinyl] butyl }- 1H- 
pyrazole, 

69* 4, 5-dichloro-2-methyl-l-{4- [4- (phenyl) -1-piper- 
azinyl] butyl} - 1H- imidazole , 
10 70. 4-chloro-l-{4- [4- (2 -chlorophenyl ) -1-piperazinyl] - 
butyl} - lH-pyrazole , 

71. 4,5-dichloro-2-methyl-l-{4- [4- (2 -chlorophenyl) - 
1 -piperazinyl] butyl} - 1H- imidazole , 

4-chloro-l-{4- [4- (3 - chlorophenyl) -1-piperazinyl] - 
butyl }-lH-pyrazole, 

4, 5-dichloro-2 -methyl -1- {4- [4- (2 -cyanophenyl ) - 
1-piperazinyl] butyl} -1H- imidazole, 

4, 5-dichloro~2-methyl-l-{4- [4- <2 - f luorophenyl ) - 
1 -piperazinyl] butyl } - 1H- imidazole , 
20 75 . 4-chloro-l-{4- [4- (2 - cyanophenyl) -1-piperazinyl] - 
butyl } - IH-pyrazole , 
76. 4, 5-dichloro-2-methyl-l-{4- [4- (3-trif luoromethyl- 
phenyl) -1-piperazinyl] butyl} -lH-imidazole, 

77 . 4-chloro-l-{4- [4- (3-trif luoromethylphenyl) -1-piper- 
2 5 azinyl] butyl} -IH-pyrazole, 

78 . 4-chloro-l-{4- [4- < 2-- f luorophenyl) -1-piperazinyl] - 

butyl }-lH-pyrazole, 
79 . 4-chloro-l-{4- [4- (1, 2-benzieothiazol-3 -yl) -1-piper- 
azinyl] butyl} -IH-pyrazole, 
30 80. 4 r 5-dichloro-2-methyl-l-{4- [4- (1, 2^benzisothiazol- 
3 _ y i) -l-piperazinyl] butyl} - 1H- imidazole, 

81. l-{4- [4- (l,2-benzieothiazol-3 -yl) -1-piperazinyl] - 
butyl} -1H- 1,2, 4-triazole, 

82 . l-{4- [4- <l,2-benzieothxazol-3-yl) -1-piperazinyl] 
- bu yl}-lH-benz imidazole, 

83 * 4-bromo-l- {4- [4- ( 5 -bromopyr imidin- 2 -yl ) -1-piper 

azinyl] butyl} -IH-pyrazole, 
84. 4-chloro-{4- [4- ( 5 -bromopyr imidin- 2 -yl) -1 -piper 
azinyl] butyl} -IH-pyrazole. 
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The examples which follow illustrate the prop- 
erties of a few derivatives which fall within the scope 
of the present invention. 

I. COMPULSIVE OBSESS TVS DISORDER 

Given that serotonin (5-HT) is believed to be 
involved in the pathophysiology of affective disorders, 
pharmacological stimulation paradigms have largely been 
used to determine the "in vivo" dynamics of the function 
of serotonin in compulsive obsessive disorder, inter 
alia. The 5-HT precursors (a- tryptophan and 5 -hydroxy- 
tryptophan) , the 5-HT uptake inhibitors and/or liberators 
(DL-fenflur amine) and the agonists which act directly on 
5-HT (m-CPP, MK-212 and buspirone) have attracted con- 
siderable attention as possible probes of the functional 
state of the central nervous system of 5-HT in several 
affective disorders, although both the specificity for 
the 5-HT system in general and the selectivity for the 
5-HT receptor subtypes in particular continue to be 
contested (Murphy et al . : J". Clin. Psychiatry 47: 9-15, 
1986; Murphy et al . - Br. K. Psychiatry 155 (suppl. 8): 
15-24, 1989; Van de Jtar, S.D* : Neurosci . Biobehav. Rev. 
13: 237-246, 1989) . 

Moreover, there is increasing evidence that the 
5-HT^ ligande buspirone, gepirone and ipsapirone are 
anxiolytic active agents, possibly with antiobsessive 
properties, although their mechanism of action is not 
very clear (iesch et al. : Life Sci. 46: 1271-1277 , 1990). 

During the study of the anxiolytic activity of 
agents with affinity for the 5-HT^ receptor, one of the 
most representative tests is that which determines the 
avoidance behaviour of mice in a box with a very brightly 
lit compartment, light box, and the other dark 
(light/dark box) {Costall et al . : J. Pharmacol. Exp. 
Ther. 262 (1): 90-98, 1992). 

The mice are placed in the lit compartment which 
becomes their aversion and provokes in them a state of 
anxiety. This provokes a fleeing reaction towards the 
dark compartment, which may be associated with compulsive 
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obsessive behaviour. The results obtained (see table) 
demonstrate that lesopitron, at all the test doses, 
delays the appearance of the compulsive obsessive behav- 
iour of movement to the dark area since the delay time 
increases clearly. 



Treatment 


Belay in passing from 
lit area to dark area 


Controls (vehicle) 
Lesopitron 0.0001 mg/kg, ip 
Lesopitron 0.01 mg/kg, ip 
Lesopitron 0.5 mg/kg, ip 


10 seconds 
15 seconds 
20 seconds 
24 seconds 



II. SLEEP APKOEA SYNDROME 

Sleep apnoea syndrome comprises a series of 
disorders of different gravity. Sleep apnoea is clas- 
sified as obstructive, central or mixed, depending on the 
presence or absence of respiratory efforts during periods 
in which the airflow is stopped. Obstructive and mixed 
apnoea s are the most common. They exhibit the syndrome of 
obstructive sleep apnoea, in which recurrent and sporadic 
collapses of the upper respiratory pathways are observed 
during Bleep. If the collapse is complete, there is no 
circulation of air through the nose and the mouth, and 
respiration stops. The usual result is partial wakening 
from sleep and a return to normal respiration. In several 
cases, the patient does not remember these episodes of 
apnoea, but he feels tired and sleepy during the day, for 
no apparent reason. These episodes of recurrent apnoea 
with hypoxaemia and fragmented sleep may lead to serious 
neurological and heart consequences . 

Hitherto, the pharmacological treatment of sleep 
apnoea syndrome has met with little Buccess. Recently, a 
few -publications have reported the possible uBefulnes of 
buspirone, a 5-HT^ agonist, in sleep apnoea disorders 
{Mendelson et al. , J. Clin. pBychopharmacol . 1991 11 
(1):71) . 

In order to determine the action of lesopitron on 
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respiration and sleep, and consequently the possible use 
of this agent in sleep apnoea syndrome, its effect was 
studied on the respiration of rats, following the work 
carried out in this respect on buspirone [Mendelson et 
al,, Am. flev. Respir. Dis . 14(6): 1527-1530, 1990). 

The results obtained demonstrate that at doses of 
10 and 30 mg/kg, i.v., lesopitron gives rise to a sig- 
nificant increase in the breathing rate, as well as to 
pulmonary ventilation in anaesthetized rats. 
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Respiratory action of lesopitron on rats 
anaesthetized with, uretane, 



Lesopitron do Be 
(mg/kg, i.v_) 


Pulmonary venti- 
lation (increase 
maxima) 


Increase in the 
breathing rate 
(inhalations/ 
minute 


0,3 


10 % 


9 


1 


20 % 


15 


3 


20 % 


18 


10 


22 % 


20 


30 


44 % 


23 



The electroencephalograph^ study of the rats' 
sleep demonstrated that at 5 mg/kg lesopitron signifi- 
cantly increases the sleep latency at the same time as it 
decreases the total sleeping time, that is to say that it 
increases the period of wakefulness. 



Electroencephalographic study of sleep in rats. 



Group 


Sleep latency (min) 


Period of 
wakefulness 
(min) 




no REM 


REM 




Control 
(vehicle) 
Lesopitron 
{5 mg/kg f s.c.) 


32 ± 3 " 
71 ± 4 (*} 


62 ± 6 

194 ± 14(*) 


90 ± 5 

130 ± 4 (*) 



Summarizing the results obtained, it may be 
affirmed that lesopitron may be a respiratory stimulant 
with persistent effects during sleep. It is consequently 
indicated in the treatment of Bleep apnoea syndrome. 



Ill SEXUAL DY5FUKCTION 

The aetiology of sexual dysfunction may include 
psychological factors, interpersonal and circumstantial 
reasons, physical factors and also secondary effects of 
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pharmacological agents . 

Given that sexual dysfunction may be due to a 
wide variety of these under lying causes, which, may range 
from those which are purely psychogenic to entirely 
physical causes, it would not be realistic to hope that 
a single mode of treatment could become effective in all 
cases. In the usual clinical practices, Bexual 
dysfunction is treated by determining the underlying 
causes and by treating them whenever possible. In several 
cases, identification of the underlying causes of sexual 
dysfunction in men and women is very complex, or even, it 
cannot be determined with certainty. The psychopharmaco- 
logical treatment of sexual dysfunction is currently in 
its infancy. The UBe of medicaments to treat sexual 
dysfunction has met with little success, which is demon- 
strated by the absence_ of a treatment which is widely 
accepted and recognized for this use. 

Activation of the 5-HT^ receptors appears to 
facilitate the sexual behaviour of male rats, given that 
8-OH^DPAT increases the number of sexual encounters and 
decreases the ejaculation latency (Murphy et el. : J, 
Clin. Psychiatry 47; 9-15, 1986; Murphy et a 1 , : Br. K. 
Psychiatry 155 ( suppl . 8): 15-24, 1989). Similar effects 
have been found with other 5-HT^ receptor-Belective 
products such as buspirone, gepirone or ipsapirone. 
However, it is not known if the effect of 5-HT^ agonists 
in the sexual behaviour of male and female rats is 
provoked, either by stimulation of the auto- 
receptors by these products - this reduces the synthesis 
of 5-HT and causes the serotoninergic function to 
decrease - or by stimulation of the post-synaptically 
localized receptors- 

In order to demonstrate the capacity of leso- 
pitron to improve sexual dysfunction, its action on the 
sexual behaviour oi male rats was evaluated* In this 
respect, the methodology described by M.M, Foreman et al . 
(J. Pharmacol. Exp. Ther. 270 (3): 1270-1281 (1994)) was 
followed. The main indicator used to evaluate the action 
of the product was the EL (time required to reach 
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ejaculation, or ejaculation latency after intromigsion) . 



Dose of leeopitron 


% inhibition in ejaculation 


(mg/kg, subcutaneous) 


latency (EL) * relative to the 




control group 


0.1 


40 % 


1 


€0 % 


10 


70 % 



* EL for the group treated with vehicle: 745 ± 
3 0 seconds 



The results obtained with lesopitron demonstrate 
the activity of the product in facilitating the sexual 
behaviour of rats. _ 

IV. EMESIS 

The compounds of the invention were studied with 
regard to their effects on emesis in ferrets according to 
a method described by Costall et al , (Neuropharmacology, 
19B6, 25, 959-961) . 

Ferrets of both sexes (0.7 - 1,4 kg) were caged 
individually at 21 ± 1°C and were fed normally. The 
compound of Example 32 or a vehicle was then administered 
to them subcutaneous ly as a pretreatment of 15 minutes 
before the administration of cisplatin (10 mg/kg i.v. via 
a fixed jugular cannula) - The animals were obgerved at 
the start of the emesis and afterwards, for 240 minutes. 
The emesis was characterized by rhythmic abdominal 
contractions, either associated with the expulsion of 
solid or liquid matter (that is to say vomiting) or not 
associated with the passage of matter through the mouth 
(nausea) . The number of episodes and the nausea or the 
vomiting were recorded. 

The compound of Example 32 is capable of 
antagonizing the emesis induced by cisplatin (Figure 1) . 

Figure 1: The compound of Example 32 is capable 
of antagonizing the emesis induced by cisplatin in fer- 
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rets. The animals received a vehicle (V, n = 7) or the 
compound of Example 32 (0.05 - 0.5 mg/kg s.c, n = 4) for 
each level of dose, 15 minutes before the intravenous 
administration of cieplatin (10 mg/kg) . The animals were 
observed for 240 minutes. A significant difference when 
compared with V is indicated sP < 0.05 (Mann-Whitney U 
test) . 

In human therapy, the dose of administration is 
obviously a function of the seriousness of the complaint 
to be treated. It will generally be between about 5 and 
about 100 mg/day. The derivatives of the invention will 
be administered, for example, in the form of tablets or 
gelatin capsules or alternatively intravenously. Two 



specific pharmaceutical forms are shown below, 


by way 


of 


example. 






- 

Example of a tablet formulation 






Compound of Example 32 


20 


mg 


Lactose 


50 


mg 


Microcrystalline cellulose 


20 


mg 


Povidone 


5 


mg 


Pregelatinized starch 


3 


mg 


Colloidal silica dioxide 


1 


mg 


Magnesium stearate 


1 


mg 


Tablet weight 


100 


mg 


Example of a crelatin caosule formulation 






Compound of Example 32 


20 


mg 


Folyoxyethylenated glycerol 


125 


mg 


Glyceryl behenate 


5 


mg 




150 


mg 


Excipient: soft gelatin q.s. 






Example of an iniection ampule formulation 






Compound of Example 32 4 mg 


S 


mg 


Sodium chloride 15 mg 


30 


mg 


Water for injection q.s. 2 ml 


4 


ml 
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Given the advantageous pharmacological properties 
associated with the compounds of general formula I, the 
present invention covers the use of these compounds as 
medicaments^ the pharmaceutical compositions containing 
5 them and their use for the manufacture of medicaments for 
use in the treatment of compulsive obsessive disorders, 
sleep apnoea syndrome, sexual dysfunctions, ernes is and 
travel sickness, in particular for the manufacture of 
antiobsessive agents, agents for preventing sleep apnoea 
10 syndrome, agents which facilitate sexual behaviour, and 
antiemetic and antinausea agents. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 
1 . Use of compounds of general formula I 



At- 



-(CH 2 )4~N N ^ 
Zl 



5 in which 

Ar represents a nitrogenous or non-nitrogenous aromatic radical chosen from 
variously substituted aryls, variously substituted 2-pyrimidine, and 3-{1,2- 
benzisothiazole), 

Z1 represents a nitrogen atom or a substituted or unsubstituted carbon atom 
10 which may be represented by: C-R^ 

Z2 represents a nitrogen atom or a substituted or unsubstituted carbon atom 
which may be represented by: C-R 2 , 

Z4 represents a nitrogen atom or a substituted or unsubstituted carbon atom 

which may be represented by: C-R 4l 
15 and R 1p R 2 , R 3 and R 4 , which are identical or different and may also form part of 

another aromatic or non-aromatic ring, represent a hydrogen atom, a halogen, 

a C^Ce a Iky I (as hereinbefore defined) radical, a nitro radical, a hydroxy I 

radical, a C r C 6 alkoxy radical (as hereinbefore defined), a cyano radical, a 

hydroxycarbonyl radical, a C r C 3 alkoxycarbonyl radical, an aryl or substituted 
20 aryl radical, a sulphonic radical, a sulphonamido radical, an aminocarbonyl 

radical, which may or may not be substituted on the amino group, an amino or 

substituted amino radical, 

and their therapeutically acceptable salts, 

for the preparation of a medicament for use in the treatment of 
25 compulsive obsessive disorders, sleep apnoea syndrome, sexual dysfunctions, 

emesis induced by cisplatin and travel sickness in mammals, including man. 

2. Use according to Claim 1 , wherein the compounds of general formula I 

are selected from the following group: 

1, 1-{4-[4-(2-pyrimidinyl)-1-piperazinyl]butyl}pyrrole, 
30 2. 1-{4-[4-(2-pyrimidinyl)-1-piperazinyl]butyl}carbazole, 
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3 . l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] butyl} indole, 

4. 2, 3-diphenyl-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 
butyl} indole, 

5. 4-carboxamido-l-{4- [4- ( 2 - pyrimidinyl ) -1-piper- 
5 azinyl] butyl} -IH-pyrazole, 

6. 4-carboxy-l-{4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 
butyl} -IH-pyrazole, 

7 . 3-methyl-5-triflupromethyl-l-{4- [4- {2 -pyrimidinyl) - 
1 -piperazinyl] butyl} - IH-pyrazole , 
10 8, 4,5-diphenyl-l-{4- [4- (2 -pyrimidinyl) piperazinyl] - 
butyl } - 1H - imidaz ol e , 

9. 2,4,5-triphenyl-l-{4- [4 - (2 -pyrimidinyl ) -1-piper- 
az inyl ] butyl } - 1H - imida zol e , 

10. 4,5-diphenyl-2-methyl-l-{4- [4- ( 2 -pyrimidinyl ) - 
15 1-piperazinyl] butyl} -1H- imidazole, 

11. 4 , 5-dichloro-2-methyl-l-{4- [4- ( 2 -pyrimidinyl ) - 
1 -piperazinyl] butyl } - 1H- imidazole , 

12. 2 -ethyl-1- {4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 
butyl} -IK- imidazole, 

20 13 . 2 -phenyl- 1- {4- [4- (2 -pyrimidinyl ) -1-piperazinyl] - 
butyl } - 1H- imidazole , 

14. 4-methoxycarbonyl-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl }-lH- imidazole, 

15, 4-phenyl-l-{4- [4- (2 -pyrimidinyl ) -1-piperazinyl] - 

2 5 butyl} -1H- imidazole , 

1 5 . l-{4- [4- (2 -pyrimidinyl) - 1 -piperazinyl 3 butyl }- 1H- 
benzimidazole , 

17 . l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] butyl} -3H- 
imidazo [5, 4-b] pyridine, 
30 18. l-{4- [4- (2 -pyrimidinyl) - 1 -piperazinyl ] butyl }- 1H- 
imidazo[4, 5 -b] pyridine, 

19. l-{4- [4- {2-pyrimidinyl) -1-piperazinyl] butyl}-lH- 
benzotriazole, 

20. 2-chloro-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] - 

3 5 - butyl }-lH-benz. nidazole, 

21. l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] butyl} -1H- 
1,2 ,4- triazole, 

22. 2-{4- [4- (2-pyrimidinyl) -1-piperazinyl] butyl} -2H- 
benzotriazole, 
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23 . 2-methyl-l-{4- [4- (2 -pyrimidinyl ) - 1 -piperaziny 1] - 

butyl} - lH-benzimidazole , 
24. 5, 6-dimethyl-l-{4- [4- (2 -pyrimidinyl) -1 -piperazinyl] - 

butyl } - lH-benzimidazole , 
5 25. l-{4- [4- {2 -pyrimidinyl) - 1-piperazinyl] butyl} - 1H- 

pyrazole, 

26. 3,5-dimethyl-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 
butyl }-lH-pyrazole, 

27. 3, 5-dimethyl-4-nitro-l-{4- [4- ( 2 -pyrimidinyl ) - 
10 1-piperazinyl] butyl} -lH-pyrazole, 

28. 4-methyl-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 
butyl} -lH-pyrazole, 

29 . l-{4- [4- (2 -pyrimidinyl) -1 -piperazinyl] butyl} - 1H- 
imidazole, 

15 30. 4-bromo-3 , 5 - dime thy 1 - 1 - { 4 - [4- ( 2 -pyrimidinyl ) - 
1-piperazinyl ] butyl } - lH-pyrazole , 
31. 4 -nitro-1- {4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 

butyl} -lH-pyrazole, 
32 . 4-chloro-l-{4- [4- (2 -pyrimidinyl ) -1-piperazinyl] - 
2Q butyl} -lH-pyrazole dihydrochloride, 

33 . 4-ethoxycarbonyl-l-{4- 14- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl}-lH-pyrazole, 

34. 3-methyl-5-phenyl-l-{4- [4- (2 -pyrimidinyl ) -1-piper- 
azinyl] butyl}- lH-pyrazole, 

25 35. 4-bromo-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 
butyl} -IH-pyrazole, - 
36, 4-cyano-l-{4- [4- { 2 -pyrimidinyl > -1-piperazinyl] - 

butyl} -IH-pyrazole, 
37* 4-fluoro-l-{4- [4- ( 2 -pyrimidinyl) -1-piperazinyl] - 
30 butyl} -lH-pyrazole, 

38. 4-amino-l-{4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 
butyl} -lH-pyrazole, 

39. 4-methylsulpbonamido-l- {4 - [4- ( 2 -pyrimidinyl } - 
1-piperazinyl ] butyl } - lH-pyrazole , 

35 40. 4-benzamido-l-{4- [4- (2-pyrimid: lyl) -1-piperazinyl] - 
butyl }-lH-pyrazole, 
41. 4-acetamido-l- {4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 
butyl }-lH-pyrazole, 
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5 44. 
45, 



46. 



47, 



48. 



15 49. 



50. 



51. 

20 

52. 



53 . 



25 54 . 



55 . 



30 56. 



57 . 



58 . 

59, 
60, 



4- (2-butyl) amino-l-{4- [4- {2 -pyrimidinyl) -1-piper- 
azinyl] butyl }-lH-pyrazole , 

3- chloro-4-f luoro-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl} -lH-pyrazole, 

4- (4-methoxyphenyl) -l-{4- [4- ( 2 - pyr imi diny 1 ) - 
1-piperazinyl] butyl} -lH-pyrazole, 

4- (4-chlorophenyl) -1- {4- [4- < 2 - pyr imidinyl ) - 
1 -piperaziny 1] butyl } - lH-pyrazole , 

4- (1-pyrrolyl) -1- {4 - [4- (2 -pyrimidinyl) -1 -piper - 
azinyl] butyl} - IH-pyrazole , 

4-phenyl-l-{4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 
butyl }-lH-pyrazole, 

3,5-diphenyl-l-{4- (4- {2 -pyrimidinyl) -1-piperazinyl] - 
butyl }-lH-pyrazole, 

4-phenylsulphamoyl-l-{4 - [4- ( 2 - pyr imi dinyl ) - 
1-piperazinyl] butyl} -lH-pyrazole, 

4- (4-methylbenzene) sulphamoyl-l-{4- [4- (2 -pyrimid- 
inyl) -1-piperazinyl] butyl} -lH-pyrazole , 
4-butylBulphamoyl-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl} -lH-pyrazole, 

4-propyleulphamoyl-l-{4- [4- ( 2 -pyr imidinyl) - 
1 -piperazinyl] butyl} -lH-pyrazole , 

4-ethylsulphamoyl-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl} -lH-pyrazole, 

3 , 5 -dimethyl -4 - (N, N-dimethylsulphonamido ) - 1 - 
{4- [4- (2 -pyrimidinyl) - 1 -piper azinyl] butyl }- 1H- 
pyrazole, 

4-N-methylsulphamoyl-l-{4- [4- ( 2 -pyr imidinyl ) - 
1 -piperazinyl ] butyl } - IH-pyrazole , 

4-eulphonic-l-{4- [4- {2 -pyrimidinyl) -1-piperazinyl] - 
butyl} -IH-pyrazole, 

1 - {4 - [4- C 2 -pyrimidinyl) -1-piperazinyl] butyl} - 

1- imidazole, 

2 - methyl-1- {4 - [4- {2 -pyr imidinyl ) -1-piperazinyl] - 
- butyl} -1H- imidazole, 

4,5-dichloro-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] 
butyl } - 1H- imidazole , 

4-chloro-l-{4- [4- (4-methoxyphenyl ) -1-piperazinyl] 
butyl } - IH-pyrazole , 
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61. 4,5-dichloro-2-methyl-l-{4- [4- (4 -methoxyphenyl ) - 
1-piperazinyl] butyl} -1H- imidazole f 

62. 4-chloro-l-{4- [4- { 2 -methoxyphenyl) -1-piperazinyl] - 
butyl } - lH-pyrazole , 

5 63. 4,5-dichloro-2-methyl-l-{4- [4- (2 -me thoxyphenyl) - 
1-piperazinyl] butyl} -1H- imidazole, 

64. 4-chloro-l-{4- [4 -( 3 -me thoxyphenyl) -1-piperazinyl] - 
butyl }-lH-pyrazole f 

65. !-{4-[4-(4-me thoxyphenyl ) - 1 -piperaz iny 1 ] butyl }pyr - 
10 role, 

66. l-{4- [4- (2 -methoxyphenyl) -1-piperazinyl] butyl}pyr- 
role, 

67 . l-{4- [4- (phenyl) -1-piperazinyl] butyl }pyr role, 

68. 4-chloro-l-{4- [4- (phenyl) -1-piperazinyl] butyl }-lH- 
15 pyrazole, 

69. 4, 5-dichloro-2-methyl-l-{4- [4- (phenyl) -1-piper- 
azinyl] butyl} -1H- imidazole r 

70. 4-chloro-l-{4- [4- (2-chlorophenyl) - 1 - 
piperazinyl] butyl} -lH-pyrazole, 

20 71. 4, 5-dichloro-2-methyl-l-{4- [4- (2-chlorophenyl) - 
1-piperazinyl] butyl} -1H- imidazole , 

72. 4-chloro-l-{4- [4- (3-chlorophenyl) - 1 - 
p iperaz iny 1 3 butyl } - 1H -py r a z ol e , 

73. 4, 5-dichloro-2-methyl-l-{4- [4- (2 - cyanophenyl) - 

2 5 1-piperazinyl] butyl} - 1H- imidazole , 

74. 4, 5-dichloro-2-methyl-l-{4- [4- (2 - f luorophenyl ) - 
1-piperazinyl] butyl} - 1H~ imidazole , 

75. 4-chloro-l-{4- [4- (2-cyanophenyl) - 1 - 
piperazinyl] butyl} -lH-pyrazole, 

30 76 , 4, 5-dichloro-2-methyl-l-{4- [4- (3 - trif luoromethyl- 
phenyl) -1-piperazinyl] butyl }-lH- imidazole, 

77. 4 - chloro - 1 - { 4 - [4- ( 3 - t r i f luor ome thy lpheny 1 ) - 
1-piperazinyl] butyl} - lH-pyrazole , 

78. 4-chloro-l-{4- [4- (2-fluorophenyl) - 1 - 

3 5 " piperaz inyl] butyl }-lH-pyi-azole, 

79 . 4 -chloro -1- {4- [4- (1 , 2 -benzisothiazol-3 ~yl) -1-piper- 

azinyl] butyl} -lH-pyrazole , 

80 . 4,5-dichloro-2-methyl-l-{4- E4- {1, 2 -benzisothiazol- 
3-yl) -1-piperazinyl] butyl} -1H- imidazole, 
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81. l^-t^l^-benzisothiazol-a-ylJ-l-piperazinyllbuty^-IH-I.Z^-triazole, 

82. 1-{4-[4-(1 ,2-benzisothiazol-3-yl)-1-piperazinyl]butyl}-1 H-benzimidazoie, 

83. 4-bromo-1-{4-[4-(5-bromopyrimidjn-2-yl)-1-piperazinyl]buty[}-1H-pyrazole, 

84. 4-chloro44-[4-(5-bromopyrimidin-2-yl)-1-piperazinyl]butyl}-1H-pyrazole. 

3. Use of 4-chloro-l-{4-[4-(2-pyrimidinyl)-1-piperazinyl]butyl}-1H-pyrazole 
dihydrochloride for the preparation of a medicament for use in the treatment of 
compulsive obsessive disorders, sleep apnoea syndrome, sexual dysfunctions, 
emesis induced by cisplatin and travel sickness in mammals, including man. 

4. Method of treatment of a condition selected from the group consisting of 
compulsive obsessive disorders, sleep apnoea syndrome, sexual dysfunctions, 
emesis induced by cisplatin and travel sickness in a mammal including 
administration of a therapeutically effective amount of a compound of general 
formula I 



Ar represents a nitrogenous or non-nitrogenous aromatic radical chosen from 
variously substituted aryls, variously substituted 2-pyrimidine, and 3-(1,2- 
benzisothiazole), 

Z1 represents a nitrogen atom or a substituted or unsubstituted carbon atom 
which may be represented by: C-R^ 

Z2 represents a nitrogen atom or a substituted or unsubstituted carbon atom 
which may be represented by: C-R 25 

Z4 represents a nitrogen atom or a substituted or unsubstituted carbon atom 
which may be represented by: C-R 4 , 

and R 1r R 2l R 3 and R 4( which are identical or different and may also form part of 
another aromatic or non-aromatic ring, represent a hydrogen atom, a halogen, 
a C^Cg alkyl (as hereinbefore defined) radical, a nitro radical, a hydroxyl 
radical, a C r C e alkoxy radical (as hereinbefore defined), a cyano radical, a 
hydroxycarbonyl radical, a C r C 6 alkoxycarbonyl radical, an aryl or substituted 
aryl radical, a sulphonic radical, a sulphonamido radical, an 




in which 
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aminocarbonyl radical, which may or may not be substituted on the amino 

group, an amino or substituted amino radical, 

or a therapeutically acceptable salt thereof to said mammal. 

5. A method according to claim 4 wherein said condition is compulsive 
5 obsessive disorder. 

6. A method according to claim 4 wherein said condition is sleep apnoea 
syndrome. 

7. A method according to claim 4 wherein said condition Is sexual 
dysfunction. 

10 8. A method according to claim 4 wherein said condition is emesis. 

9. A method according to claim 4 wherein said condition is travel sickness. 

10. A method according to any one of claims 4-9 wherein said compound of 
general formula I is selected from the group: 

1. 1-{4-[4-(2-pyrimidinyl)-1-piperazinyl]butyl}pyrrole, 
15 2. 1-{4-[4-(2-pyrimidinyl)-1-piperazinyl]butyl}carbazole, 
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3 , 1- {4- [4- (2-pyrimidinyl) ~l-piperazinyl] butyl}indole , 

4. 2,3-diphenyl-l-{4- 14- (2-pyrimidinyl) -I -piper azinyl] - 
butyl} indole, 

5. 4~carboxamido-l-{4- [4- ( 2 -pyr imidiny 1 ) -1-piper- 
azinyl] butyl} -IH-pyrazole r 

6. 4-carboxy-l-{4- [4- {2 -pyrimidinyl ) -1-piperazinyl] - 
butyl} -IH-pyrazole, 

I. 3-methyl-5-trifluoromethyl-l-{4- [4- (2 -pyrimidinyl) - 
1-piperazinyl] butyl} -IH-pyrazole, 

8. 4, 5-diphenyl-l-{4- [4- (2 -pyrimidinyl) piperazinyl] - 

butyl } - 1H- imidazole , 
S. 2,4, 5-triphenyl-l-{4- [4- (2-pyrimidinyl) -1-piper- 

azinyll butyl} -1H- imidazole, 
10. 4, 5-diphenyl-2-methyl-l-{4- [4 - {2 -pyrimidinyl) - 

1-piperazinyl] butyl} -1H- imidazole, 

II. 4, 5-dichloro-2-methyl~l-{4- [4- (2-pyrimidinyl) - 
1-piperazinyl] butyl} -1H- imidazole , 

12. 2-ethyl-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] - 

butyl} -1H- imidazole, 
13 . 2-phenyl-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] - 

butyl } - 1H- imidazole , 

14. 4-methoxycarbonyl-l-{4- [4- (2-pyrimidinyl) -1-piper- 
azinyl] butyl} -1H- imidazole, 

15. 4 -phenyl -1- {4- [4- (2-pyrimidinyl) -1-piperazinyl] - 
butyl } - 1H- imidazole , 

16. l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] butyl} -1H- 
benzimidazole , 

17 . l-{4- [4- (2-pyrimidinyl) - 1 -piperazinyl] butyl} - 3H- 
imidazo [5 , 4 -b] pyridine, 

18. l-{4- [4- (2-pyrimidinyl) - 1-piperazinyl] butyl} -1H- 
imidazo [4, 5-b] pyridine, 

19. l-{4- C4- (2-pyrimidinyl) -1-piperazinyl] butyl} -1H- 
benzotriazole, 

20. 2-chloro-l-{4- [4- (2-pyrimidinyl) - 1 -piperazinyl] - 
- butyl} -IH-benz. ikidazole, 

21. l-{4- [4- (2-pyrimidinyl) - 1-piperazinyl] butyl} -1H- 
1 , 2 , 4 - triazole , 

22 . 2-{4- [4- (2-pyrimidinyl) ^1-piperazinyl] butyl} -2H 
benzotriazole, 
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23 . 2 -methyl- 1- {4- [4- { 2 -pyrimidinyl ) - 1 -piper azinyl ] - 

butyl} - lH-benzimidazole , 

24 , 5, 6-dimethyl-l-{4- [4 - (2 -pyrimidinyl) -1 -piper azinyl] - 

butyl } -lH-benz imidazole , 

25 . l-{4- [4- < 2 -pyrimidinyl) - 1 -piperazinyl] butyl }- 1H- 

pyrazole, 

26 . 3, 5-dimethyl-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 

butyl} -IH-pyrazole, 

27. 3, 5-dimethyl-4-nitro-l-{4- [4- ( 2 -pyrimidinyl ) - 
1 -piperaz inyl] butyl} - lH-pyrazole , 

28. 4 -methyl- 1- {4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 
butyl} -IH-pyrazole, 

29. l-{4- [4- (2 -pyrimidinyl) - 1-piperazinyl] butyl }- 1H- 
imidazole, 

30. 4-bromo-3 , 5 - dime thyl - 1 - {4 - [4- < 2 -pyrimidinyl ) - 
1-piperazinyl] butyl}- lH-pyrazole, 

31. 4-nitro-l-{4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 
butyl} -lH-pyrazole, 

32 . 4-chloi-o-l-{4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 
butyl} -IH-pyrazole dihydrochloride, 

33. 4-ethoxycarbonyl-l-{4- [4 - (2 -pyrimidinyl) -1-piper- 
azinyl] butyl} - lH-pyrazole , 

34. 3-methyl-5-phenyl-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyi}-lH-pyrazole, 

35. 4-bromo-l-{4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 
butyl} -lH-pyrazole , 

35, 4- cy ano-l-{4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 

butyl} -lH-pyrazole, 
37 . 4-fluoro-l-{4- [4- ( 2 -pyrimidinyl } -1-piperazinyl] - 

butyl }-lH-pyrazole, 

38. 4 -amino- 1- {4- [4- ( 2 -pyrimidinyl ) -1-piperazinyl] - 
bu ty 1 } - 1H - pyra z o 1 e , 

39. 4-methylsulphonamido-l-{4- [4- { 2 - pyrimidinyl ) - 
1-piperazinyl] butyl} -lH-pyrazole , 

40. ^ 4-benzamido-l-{4- [4- (2-pyrimid: iyl) -1-piperazinyl] 

butyl } - lH-pyrazole , 

41. 4-acetamido-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] 
butyl} -lH-pyrazole, 
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15 49. 



50. 
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20 

52. 



53 . 



25 54. 



55. 



30 56, 



57. 



58. 



59. 



60. 



4- (2 -butyl) amino- 1- {4- [4- (2-pyrimidinyl) -1-piper- 
azinyl] butyl} -IH-pyrazole , 

3~chloro-4-f luoro-l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl} -lH-pyrazole, 

4 - (4 -methoxyphenyl ) - 1 - { 4 - [4- { 2 - py r imi diny 1 ) - 
1-piperazinyl] butyl} -IH-pyrazole, 

4 - ( 4 - chlorophenyl) - 1 - { 4 - [4 - (2 -pyrimidinyl ) - 
1-piperazinyl 3 butyl}- IH-pyrazole, 

4- (1-pyrrolyl) -l-{4- [4- (2 -pyrimidinyl) -1-piper- 
azinyl] butyl} -IH-pyrazole, 

4-phenyl-l-{4- [4- (2 -pyrimidinyl ) -1-piperazinyl] - 
butyl} -IH-pyrazole, 

3,5-diphenyl-l-{4- [4- (2 -pyrimidinyl) -1-piperazinyl] - 
butyl} -IH-pyrazole, 

4-phenylsulphamoyl-l-{4- [4- (2 -pyrimidinyl) - 
1-piperazinyl] butyl} -IH-pyrazole , 

4- (4-methylbenzene) sulphamoyl - 1- {4 - [4- (2 -pyrimid- 
inyl) -1-piperazinyl] butyl} -IH-pyrazole, 
4-butylsulphamoyl-l-{4- [4- (2 -pyrimidinyl ) -1-piper- 
azinyl] butyl } - IH-pyrazole , 

4-propylsulphamoyl-l-{4- [4- { 2 -pyrimidinyl ) - 
1-piperazinyl] butyl}-lH-pyrazole , 

4-ethylsulphamoyl-l-{4- [4- (2 -pyrimidinyl) ^1-piper- 
azinyl] butyl}-lH-pyrazole, 

3 , 5 -dimethyl -4- < N , N - dime t hy 1 eulphonamido ) -1- 
{4- [4- (2-pyrimidinyl) -1-piperazinyl] butyl} - 1H- 
pyrazole, 

4 -N-me thy 1 sulphamoy 1 - 1 - { 4 - [4- (2-pyrimidinyl) ■ 
1-piperazinyl] butyl} -IH-pyrazole, 

4-sulphanic-l- {4- [4- (2-pyrimidinyl) -1-piperazinyl] ■ 
butyl } - IH-pyrazole , 

l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] butyl}- 

1- imidazole, 

2 - methyl -1- {4- [4- (2-pyrimidinyl) -1-piperazinyl] 
" butyl} -lH-imidazole, 

4, 5-dichloro-l-{4- [4- (2-pyrimidinyl) -1-piperazinyl] 
butyl} ^1H- imidazole, 

4-chloro-l-{4- [4- (4 -methoxyphenyl) -1-piperazinyl] 
butyl} -IH-pyrazole, 
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61. 4,5-dichloro-2-methyl-l-{4- [4- ( 4 -me thoxyphenyl ) - 
1-piperazinyl] butyl} - 1H- imidazole , 

62. 4-chloro-l-{4- [4- (2 -methoxyphenyl) - 1-piperazinyl] ~ 
butyl} -lH-pyrazole, 

63. 4,5-dichloro-2-methyl-l-{4- [4- ( 2 -me thoxyphenyl ) - 
1-piperazinyl] butyl} - 1H- imidazole , 

64 . 4-chloro-l-{4- [4- (3 -methoxyphenyl ) -1-piperazinyl] - 
butyl} -lH-pyrazole, 

65, l-{4- [4_ (4 -methoxyphenyl) -1-piperazinyl] butyl pyr- 
role, 

66. l-{4- [4- {2 -methoxyphenyl) -1-piperazinyl] butyl}pyr- 
role r 

67* l-{4- [4- (phenyl) - 1-piperazinyl] butyl Jpyrrole, 
68 . 4-chloro-l-{4- [4- (phenyl) -1-piperazinyl] butyl} -1H- 
pyrazole, 

69. 4,5-dichloro-2-methyl-l-{4- [4- (phenyl) -1-piper- 
azinyl] butyl} -1H- imidazole, 

70. 4-chloro-l-{4- [4- ( 2 - chloropheny 1 ) - 1 - 
piperazinyl]butyl}-lH~pyrazole, 

71. 4, 5-dichloro-2-methyl-l-{4- [4- {2 - chlorophenyl) - 
1-piperazinyl] butyl} -lH-imidazole, 

72. 4-chloro-l-{4 - [4 - (3 ^chlorophenyl] - 1 - 
piperazinyl] butyl} - lH-pyrazole , 

73. 4, 5-dichloro-2-methyl-l-{4- [4- ( 2 - cyanophenyl ) - 
1-piperazinyl] butyl} - 1H- imidazole , 

74. 4, 5-dichloro-2-met-hyl-l-{4~ [4- (2 - f luorophenyl ) - 
1-piperazinyl] butyl} - lH-imidazole, 

75. 4-chloro-l-{4- [4- ( 2 - cyanophenyl ) - 1 - 
piperazinyl] butyl}-lH-pyrazole, 

76 . 4 , 5-dichloro-2-methyl-l-{4- [4- (3 - trif luoromethyl- 
phenyl) -1-piperazinyl] butyl} - 1H- imidazole f 

77. 4-chloro-l-{4-[4- ( 3 - t r i f luor ome thy lpheny 1 ) - 
1-piperazinyl] bntyl} -lH~pyrazole , 

78. 4-chloro-l-{4 - [4 - (2 - f luorophenyl) - 1 - 
" piperazinyl] butyl} -lH-pyrazole , 

79. 4-chloro-l-{4- [4- (1 , 2 -benzisothiazol-3 -yl) -1-piper- 
azinyl] butyl }- lH-pyrazole , 

80 . 4, 5-dichloro-2-methyl-l-{4- [4- (1 , 2 -benzisothiazol- 
3-yl) -1-piperazinyl] butyl} -lH-imidazole , 
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81 . 1 -{4-[4-(1 ,2-benzisothiazol-3-yl)-1 -piperazinyl]butyl}-1 H-1 ,2,4-triazole, 

82. 1-{4-[4-(1 ,2-benzisothiazol-3-yl)-1-piperazinyl]butyl}-1 H-benzimidazole, 

83. 4-bromo-1-{4-[4-(5-bromopyrimidin-2-yl)-1-plperazinyl]butyl}-1H-pyrazole, 

84. 4-chloro-{4-[4-(5-bromopyrimidin-2-yl)-1-piperazinyl]butyl}-1H-pyrazole, 

11. A method according to any one of claims 4-9 wherein said compound is 
4-chloro-1-{4-[4-{2-pyrimidinyl)-1-piperazinyl]butyl}-1H-pyrazole dihydrochloride. 

12. A method according to claim 4 substantially as hereinbefore described 
with reference to any of the examples. 
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